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COI,TPREEENSIVE RADIOLOGICAL SURVEY

OFF-SITE PROPERTY D
NIAGARA FALLS STORAGE SITE

LEI{TSTON, NEI{ YORK

INTRODUCTION

Beginniag h L944, the Manhattan Engineer Distr ict aod its succeesor,

tbe Atomic Euergy Conmissioo (AEC), used portioos of the Lake 0ntario

0rdnance Works (aow kaowa aa the Niagara Falle Storage Site (MSS) and

aseociated off-site propert ies) approxiuately 3 km oortheast of tewistoo'

New York, for storage of radioactive wastes. These wastes were priuari ly

residuee from uranir.n proceesiug oPelations; however, they also included:

contaniaated rubble and scrap from deconr"issioning activit ies, biological

aad miscellaneous wastes from the Uuiversitf  of Rochester, and low-level

fission-product waste from contaminated-liquid evaPorators at the Kaolle

Atomic Power Laboratory (KAPL). Receipt of radioactive waste wae

discontinued in Lg54, and following cleanup activities by Eooker Chenical

Co., 525 hectares of the original 612-hectare site were declared eurplua'

This property was eventually sold by the Geueral Servicee Administratiou to

various private, comercial, and governmental agencies.l

SCA, Chenical Services, Inc. is the current owner of a tract identified

as off-eite property D (see Figure 1). A radiological survey of that

ttact, conducted in May througb August 1983, is the subject of this rePort '

SITE DESCRIPTION

Figure 2 is a plot plan of of f-s i te ProPerty D. The ProPerty is

rectanguLar iu shape and measures approxiuatel'y 812 n long by 280 n wide'

I t  occupies a total  area of 23 hectares. The si te is bounded on three

sidee by roads'  r tErt  Street on the nortb, MacArthur Street on the east '  aud

rr5i l  Street on the we8t.  chain l ink feoces cross the ProPerty in a

oorth-gouth direct iou near the extreme eastern and western edges'  The

western polt ion of this ProPerty is largely occupied by landf i l l  areaa



which are accessed by unpaved roads. The ProPerty coutains two najor

drainage ditches (the ditch near the western boundary has been onLy

recently cOUstructed). There are also four waste treatDeot or retention

ponds on the site. There is one saall ,  badl 'y deteriorated' wooden

sttucture; originally this building was Part of the munit ions operations

which occupied the site prior to use by !mD/AEC. with the excePtion of the

landfi l l  and eeveral treataent pond betms, the land is relatively level '

Most of the land has beeu cleared although sma1l areas of treee aud brush

reuain along the northern perimeter'

naa io t-gsisg!-gi€ t og1

There is no erridence of contaainated matelial burials on proPerty D;

however, the LgTL-72 AEC sugvey ideotified two small areaa of possible

surface contarniuatioa.lr2 oue of these was located oeat the northwest

corner of the proPerty, about 60 n south of rrErr Street aud 80 u west of

Castle Garden Road. Direct radiation levels iu this area raaged uP to

40 uR/h followiug the 1972 cleanup operation. The second elevated area wae

in the mid-eastern section of the ProPerty' near the south eud of First

s t l ee t ' Th i sa rea 'wh i chhadd i rec t rad ia t i oo leve l suP to25uR/h ' i s

preseotly covered by a chemical landfi l l .  A 1980 nobile scaa by the Oak

Ridge Natioual Laboratory iudicated above-background levels along 'U'

Street aud minor spots along the north-south roads'3 It  is possible that

some of these previously identified areas uay have beea disturbed or

relocated a8 a reeult of on-going construction and property maintenance

activit ies cooducted bY SCA''

SURVEY PROCEDURES

The couprehensive survey of NFSS off-site ProPerty D was perforned by

the Radiological  Si te Assessment Program of oak Ridge Aeeociated

Universi t , ies (ORAU), dur ing May-August 1983' The survey wag io accordance

with a plaa dated February 3, 1983, approved by the Department of Energy.

The object ives and procedures from that plan are Presented in this sect ion'



0b iective

The objective of the survey was to provide a comPrehensive assessBent

of  the radioLogica l  condi t ions and associated potent ia l  heal th  ef fects ,  i f

auy, on property D. Radiological iufornation collected iucluded:

1.

2 .

3 .

4 .

5 .

direct rediatioa exposure rates and surface beta-ganma dose

ra teg ,

locations of elevated eurface residues,

concentratioos of radionuclides in surface and subsurface soil ,

conceutratioos of radionuclides in surface and ground water, and

coacentratioas of radionuclides in sediment samPl.es frou drainage

d i t cheg .

Brush and weeds were ileared aa needed to provide accees for

gridding aod surveyiug and a 40 n grid system was egtablished by

Mclatosh and Mclntosh of Lockport, NY, uader subcootract. The

grid syetem is ehorrn on Figure 3-

Walkover eurface scans were couducted over al l  accessible areag

of the property. Traverses were at 2-5 m intervals on thoee

areas that were relatively inaccessible gnd had no hiatory of

radioactive use. Scanniag intervals were 1-2 n along al l  roads,

in ereas previously identified as having elevated radiatioa

levels, aad in other areas where direct radiation measurenetrts

suggested possible contaoinated residues. Portable ganma NaI(Tl)

scinti l lat ion survey meters were used for the scana. Locatione

of elevated contact radiation levels were noCed and surface

exposure rates were measured at these locations.

Gaoma exPosure rate measurements were made at the surface and at

I m above the surface at 40 n grid intervals. Measurements were

perforued using portable ganm:r NaI(Tl) scinti l lat ion survey

meters. Conversion of these Beasurements to exPoeure rates in

Procedures

l .

2.

3 .



6 .

microroentgens per hour ( UR/h) was in accordance with cro86

calibration with a Pre6surized ionization chamber'

4. Beta-garr'-a dOse rate measurements ltete perforned I cm above the

surface at 40 m grid iotervals. These Beaguremeuts were

conducted usiag tbin-window (<t ng/cu2) G-M detectors and Port-

able scaler/ lateoeters. Measurements were also obtained with the

detector shielded to evaluate contributious of DolrPenetrating

beta and low-energy ga6ma radiations. Meter readiDgs were

converted to dose rates in microrads Per hour (Urad/h) baeed on

cross calibratioo with a thin-window ionizatiou chamber.

5. Surface (0-15 cn) soi l  samples of approxinately I kg each were

collected at each acceseible 40 u grid interval '

At selected locat ions of elevated surface radiat ion levels

beta-ganrna doee rates and exposure rates at I n above the surface

were also meaeured. Surface goil sauples were obtained froo

these locat ions:rnd, fol lowing eampling, the surface exPosute

levels were remeasured for comparison with presanpling levels'

Detection sciencee Group of carlisle ' l la, perfor:med ground

penetratiug radar eulveys at propoeed borehole locations to

assure that subsurface piping and utilities were Bot damaged

during dr i l l , ing. Io soge cases, sl ight relocat ions of borehole

Locat ions were required.

Boreholes wete dr i l led to provide a mechanism for logging

subeurface direct radiat ion prof i les and col lect ing subsurface

soi l  and water samples. Twelve boreholes were dr i l led by Site

Engineers, Inc.,  of  cherry HiLl ,  NJ, and Earth Dimensions of

Aurora, NY, using truck uouuted 20 cm diameter hollow-steo

augers. The locat ions of these boreholes are shown on Figure 4.

7 .

8 .



Ganma radiat ion scans were performed in the boreholes to ideot i fy

the locat ions of elevated direct radiat ion levels which night

iad ica te  subsur face  res idues .  Rad ia t ion  pro f i les  iu  the

boreholes ltere deternined by measuring ganma radiation at

15-30 cn intenrals between the surface aud grouud water or the

hole bott ,om. A col l inated gaDma scint i l lat ion detector and

portable scaler were used for these measurements '

Ground water sampLes of approximately 3.5 l i ters were col lected

from f ive borehole locat ions. The samples were col lected using a

haud baiLer.  soi l  samples of approximately I  kg each were

col lected from various depths in the holes by scrapitrg the sides

of each borehole with ao ORAU designed sampl ing tool '

Four water samples were collected from areas of standing

(su r face )  wa te r  ( see  F igu re  5 ) .

10. Three sediment samples were col lected from ditches located near

the periphery and center of the property (refer to Figure 5).

11. Twenty soi l  sanples and seven water samples were col lected from

the tewiston area (but not ou NFSS or associated off-s i te

propert ies) to provide basel iue cotrcentrat ions of radionucl idee

for comparison PurPoses. Direct background radiat ion 1evels wete

meagured at Locat ions where basel iue soi l  samples were col lected'

The locatioos of the baseLine samples and background measurenents

are shown on Figure 6.

SampLe Analvses and Interpretat ion of Results

9 .

Soi l  samPles were analyzed by gsrnma sPectrometry '

najor radionucl ide of concern, al though spectra were

U-238, Tln.232, Cs-137, and other ganrma emit ters '

analyzed for gross alpha and gross beta concentrat ions.

Radiurn-226 was the

reviewed for V-235,

l{ater sauples were



Additional information concerning analytical equipmeut and procedures

is in Appendix A.

Results of this survey were compared to the applicable guideliues for

foruerly uti l ized radioactive materials handling sites, wbich are preeented

in Appeadix B.

RESULTS

Background Levels aad Baseline Concentratious

Backgrouud exposure rates and bageline radionuclide concentrations in

eoil ,  determined for 20 locations (f igure 6) in the vicinity of the NFSS,

are preseoted in Table 1-A. Expoeure rates ranged from 6'8 to 8'8UR/h

(typical levels for this area of New York). Concentrations of

radionuclides in soi l  were: Ra-226, (0.09 to L.22 pfLlg (picocuries Per

gram);  u-235,  <0.14 to  0.45 pc i /g ;  u-238,  <2.20 to  6.26 pgi lg i  Th-232'  0 .32

to 1.18 pgi /g ;  and Cs-137,  (0 .02 to  1.05 pCi /g.  Theee conceotrat ions are

typical of the radionuclide Levele nomally encoutrtered in surface soilg.

Radioactivity levels iu baseline water samples are preeented in

Table 1-8. The gross alpha and grose beta concentrations ranged frou 0'55

ro 1.87 pc, i lL  (p icocur ies per  l i ter )  and <0"63 to  14.3 pc i / l ,  resPect ive ly .

Theee are typical of concectrations aormally occurring in surface water'

Direct Radiatioo Levels

Direct radiation levels, measured at 40 u grid iatervals, are

presented in Table 2. The gam"'a exPoaure rates at l rn above the surface at

these grid points ranged from 6 to l0 uR/h (average 7 Un/h)'  Surface

coutact gtunna exposure rates and beta-gauoa doee rates were 5 to l0 UR/h

(average 7 uR/h)  and 5 to  35 urad/h (average 17 urad/h) ,  resPect ive ly .  At

most locations, measurements performed with the detector shielded averaged

approxinately 207. less than those with the unshielded detector. This

indicates only a small Port ion of the surface doee rate is due to

nonPenetrating beta or low-energy Photon radiations'



The walkover survey identif ied nuuetous isolated spots of elevated

contact radiation levels. These locations are indicated on Figure 7 and

aesociated radiation levels are preseuted in Table 3. Surface contact

gamma exposure rates ranged fron 29-3000 uR/h; the naxiuun was rneasured at

grid point 38flN, 3128. Erposure rates at I  m above the surface raoged from

8 to 110 pR/h. Beta-ganna dose rates rauged from 29-6450 urad/h. The

maximr.m doee rate wa6 recorded at grid coordiuate 376N, 2928. Coatact

exposure aud beta-ganma dose rates lrere reduced by soil sanpliug at nany of

these locationg; this indicatee that nost of the contamination is in ensll ,

discrete pieces of naterial rather thau diffused throughout the eoil .

Radioauclide Concentrations in Surface Soil

Table 4 l ists the concentrations of radionuclides meagured in surface

soil from 40 n grid iotenrals. These samples contained Ra-226

concentrations ranging fron <0.16 Eo 2.44 pGi/g. The highest level wae in

the sample co l lected at  gr id  point  53SI ,7608.  A few addi t ional  sauples

cootained Ra-226 cotrcentratious exceeding thoee in the baeeliue soil, but

noue exceeded 5 pCi/g above the baeeline level. Several of these samples

also contaiued sl ightly elevated U-238 concentlat ions. The highest U-238

concentratiou wss 8.40 pCi/g at grid coordinate 400N, 7I+08. Concentratione

of ll-235' Th-232, aod Cs-137 were uot significantLy differeat frou those ia

baseline samples. No other ganma enitting radionuclides were ooted in

these samples.

Radiouuclide concentrations in samples from locations of elevated

contact radiation level.e are preaented io Table 5. Concentratione of

Ra-226 in these samples ranged fron 0.95 to 11,200 p9ilg; the -,ximun

coocentratiou wa6 ueasured in a piece of rock-type naterial (sample 88)

from grid point 460N, 7428. Most of the other samples which contained high

Ra-226 levels were also piecee of thie sane traterial and ranged in size

from approximately 200 g to 1.5 kg. Theee samples also contained elevated



U-238 and Th-232 levels. The rock sanple, BlB, from Location 539N, 2228'

contaiued 403 pCi/g of U-238 and 553 pCi/e of Th-232 - the highest levels

of these two radiouuclides measured in samples from proPerty D.

Saople 812 consisted of several chips from a large netal l ic- looking

mass weighing an estinated 30-40 kg. Samples Bl0 and 811 contained small

objects which were the source of the contamination. Sanp1e B10 contained a

small white ohip (probably lead cake) having a total activity of 0.31 uCi

of Ra-226; sample 811 was a ceramic device known as a ttepark gaPtt aud

con ta ined  25 .4  uC i  o f  Ce -137 .

Boreho le Ganrnra-Logqine Measurements

The reeults of ganma scinti l lat iou measureuents in boreholes indicate

no subsurface contamination. The ganna count rates determined by the

borehole measurenents lrere rel iable iudicators of elevated eubeurface

radionuclide levels. Eowever, the gams logging data was trot ueeful in

quantifying radiouuclide cotrceotratious in the subsurface soil ,  becauae of

the varying ratios of Ra-226, U-235, lJ-238, Th-232, and Ce-137 occurring in

soi ls  f rom th is  s i te .

Radioaucl ide Coacentrat ione in Borehole Soi l  Samples

Table 7 presents the radionucl ide concent!at ions ueagured iu soi l

samples from boreholes. Neither the six borehoLes (El-86),  located to

provide a representat ive coverage of the property,  uor boreholes E7-EI2'

dr i l led iu areas of elevated radiat iou levels ident i f ied by the walkover

scan, coatained radionucl ide coucentrat ions di f fer ing from the ranges in

base l ine  samples .

Radionuclide Concentrations in Water

Surface lfater

Samples I{l-W4 from

contained gross alpha

standing water

concentrat ions

on Property

ranging from

D ( re fe r  to  Tab le  8 )

< l  . 6 I  t o  5 . 0 5  p c i /  1 .



Gross beta concentrat ions ranged f rom 3.15-8.45 pCLlL.  These va lues are

withiu the EPA Drinking Water Standards of 15 pCi/1, gross alpha, and

50  pC i / l ,  g ross  be ta .

Subsurface Water

Water samples collected from boreholes contained from L.02 to

6.19 p l i l l  o f  gross a lpha and 5.52 to  65.4 p0i l l  o f  gross beta.  Tbe sample

from borehole 811 erceeds the EPA guideliue of 50 pCi/ l  for gro88 beta.

The remainder of the samples are within the EPA criteria with oost haviug

conceotrations in the range of baseline levels. I t  should be noted that

many of these samples contained high coucentrations of dissolved solids.

This necessitated the uae of eualler volumes of water for gloss alpha

aualysis, result ing in J.arger relative ertors than are usualLy associated

with this procedure.

Radionuclide Concent,ratiops in Drainaee Ditch Sedimeats

Conceatrat ioos io sediment sauples, col lected from ditches fouod on

Ehe eaatero, central ,  aud western Port ions of tbe PtoPerty,  are presented

in Table 9. Levels of R.a-226, V-235, U-238, Cs-137, and Th-232 were al l '

comparable with basel iue coucentrat ions.

COUPARISON OF SURVET RESULTS WIII GUIDELINES

The guidel ines appl icable to cleaaup of of f-s i te propert ies at the

Niagara Fal ls Storage Site are presented in Appendix B. Radiat ion levels

and radionucl ide concentrat ions, 8t  smalL, isolated sPots of surface or

near-surface contamioat ioa, exceed these guidel ine values.

The exposure rates in contact with most of the isolated areas of

surface contaminat ion, exceed the guidel ine of 60 pR/h for open land areas

accessible by the general  publ ic.  The highest level measured was

3000 UR/h. ( l t re object responsible for this radiat ion level was removed

from the property by sample col lect ion operat ions; however,  other smal l

loca t ions  o f  con tac t  exposure  ra tes  exceed ing  60  uR/h  remain . )  Exposure

ra tes  a t  I  n  above the  sur face  are  w i th in  the  60uR/h  gu ide l ine  w i th  the



T

excePtion of an area

th is  mater ia l  was  110

near a netal l ic looking rock'  The level at  I  m from

u R / h .

Areas of surface contaminat ioa, ident i f ied by the waLkover scan'

cootained Ra-226 coucetrtlatious in excess of 5 pC.ile; three of the sauples

also contained U-238 concert lat ions above the 150 pCi/g cr i ter ion'  Most of

these areas of contamiuat iou are smal l  and isolated, and cooceotrat ione

would be below the 5 pci /s and 150 pci /e guidel ines i f  averaged ovet an

area of 100 n2. Many of the high radionucl ide cotrcentrat ions are

associated with pieces of rock- or s lag-type mater ial '  This mater ial  was

ooted priuarily in the northwest and sest ceotral portions of the proPelty

aud in areas of recent coustruct iou or earthmoving act iv i t ies. Sampliog

also ident i f ied one piece of lead cake residue (*a-ZZ6) and a Cs-137 "spark

gap,,  device, each cootainiug radiouucl ide levels exceeding the guidel iaes'

(These objects were also renoved by sarnpl ing.)  Borehole Beasureneuts aod

samplee did not ident i fy subeurface leveLs di f fer ing from those in basel ine

samples .

Surface water contained radionuclide concentratioos below the EPA

l in i ts  o f  f5  pc i / f ,  g ross  a lpha and 50  pCi /1 ,  g ro88 be ta '  None o f  the

subsurface water samples coutained gross alpha levels exceeding 15 pCi/ l ;

however,  sample I{8,  col lected from borehole 811 at gr id point 372t{ '  3368'

did contain a gross beta co1ceotrat ion of 65.4 pCi/L'  This sanple wae from

au area ident i f ied by the walkover scan as having elevated direct radiat ion

levels and eeveral  spots of isolated surface coutaminat ion'  I t  should be

noted that the EpA Drinkiog Water Staudards are not applicable to 'o"t"""

of water which are not corn-unity water suppl ies. These standarde are

therefore presented only for conparison PurPoses aud are not appl icable to

the water sources sampled on Property E. other borehole water samples

indicate tbat radioact ive residues on the ProPerty are not producing

general  ground water contaminat ion'

A

St,orage

surface

SUUMARY

couprehensive sur i \ tey of of f-s i te ProPerty D at the Niagara Fal ls

si te was conducted during May-August 1983. The survey included:

rad ia t ion  scans ,  measurements  o f  d i rec t  rad ia t ion  leve ls '  and

I

10



analyses for radionuclide concentrations in soi l  and water samples, both

sur face and subsur face.  Analyses of  sediment  samples,  co l lected at  severa l

locations, were also performed. Ground pe[etrating radar was used to

ident i fy  subsur face ut i l i t ies  which n ight  prec lude borehole dr i l l iag.

The results of the survey indicated nuuerous, snall ,  isolated areas of

elevated direct radiation aod surface soil  contamination. The najor

contaminant was Ra-226; however, U-238, Th-232, and Cs-l37 coataminatioa

was a lso noted.  Most  o f  these areas were associated wi th  p ieces of  a

rock-type uaterial (possibly a chenical processing slag). This material

was noted prinari ly in the northwest and west-central sectione of the

property and in areas of receDt construction or earthnoving activity.

Other objectsr €.8. a ttspark gaptt device, lead cake, and a netal l ic- looking

msss, were also ideutif ied as sources of elevated radiation levels. Many

of tbe small ieolated sources of radiation were renoved by the survey

sanpling procedureg howerrer, there was no attempt to renove aL1 such

sources. It  is also possibLe that addit ional naterials are present beaeath

the f i l l  aud pi les of earth which have been accumulated iu the section of

the s i te  (near  360N,320E).  I t  is  est inated that  lese than 2 m3 of  the

rock-type material and other isolated objects with radionuclide levels

exceeding the criteria, are present on this property. Locations of the

renaiuing areas, noted by this sun/ey, are l isted in Table 10 and showo on

Figure 8.

No subsurface contaninat ion was ident i f ied and sanpl ing indicates that

conianination is not nigrating from the property into surface or ground

water  sys tems.

Although Ehe contaminated residues on smal l  port ious of this property

exceed the  gu ide l inee ee tab l i shed fo r  re lease o f  the  s i te  fo r  unres t r i c ted

use by the general  publ ic,  the contaminants do not pose potent ial  health

r isks to the publ ic or s i te workers. There are cont inual construct ion and

maiutenance act iv i t ies on this property and these act iv i t ies have the

potent ial  for relocat iag, distr ibut ing, and conceal ing contaminated

reeidues that lyere ident i f ied by this survey. During a vis i t  to the

1 1



property io November 1983 (after the survey had been completed) '  i t  wa8

obsenred that addit ional earthnoviug has occurred in the weet-ceotral

port ion of the ProPerty,  the area where nuBerous isolated pieces of the

coutamiaated rock-tyPe Eater ial  had beeo ident i f ied'

L2
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RADIONUCLIDE

TASLE

CONCENlts.ATIONS

l -B

IN BASELINE WATER SAMPTES

Locat iooa
Radiouucl ide Coucent tat ioos (PCi /1)

Gross Alpha G r o s s  B e t a

}Il
[i2
w3
r{4
}t5
lil6
w7

0.95  3  0 .93  b
0 .95  a  0 .94
0 .55  +  0 .78
0 .63  +  0 .89
0 .73  a  0 .68
1 .87  1  1 .84
1 .16  g  0 .66

0 .55  to  1 .87

4 .79  1  1 .15
9 .17  3  l . 3 l
2 .73  t  L .05
5 .37  +  L .L7

<0 .64
14 .3  t  2 .4

<0 .63

<0 .63  to  14 .3Rauge

a
b

Refer Eo Figure 6.
Errors are 2o based on count ing s tat is t ics .
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TABLE 2

DIRECT RADIATION LEVELS
MEASURED AT 40 M GRID INTERVALS

Grid Location
ffi-

Ganrma Expoaufe
Ra tesa t lmAbove

the Surface
(u n/h)

Garnma ExpOSure
Ratee at the

Surface
(u n/h)

Beta-Gaoma
Doge Rates at I cD
Above the Surface

(u rad/h)

15
24
26
23
26
L4
25
L4
l4
2L
24
29
29
30
L4
22
2L
27

8
27
17

5

8
7
9
9

10
8
9
9

l0
10
l0

8
9
9
7
8
I
8
8
8
7
5

6
8
7
7
8
7
7
7
7
7
7
8
7
6
8
7

9
7
8
8

10
9
9
9
9
8
9
8
9
8
I
8
8
I
I
8
7
6

7
8
6
6
8
6
6
7
7
6
7
7
7
6
7
7

540 225
5t+O 240
540 2g)
540 320
5t{o 360
540 400
540 440
540 480
540 520
540 560
540 600
540 640
540 680
540 720
540 760
540 $0
540 840
540 880
540 920
540 960
540 1000
540 1008

15
2L

I
7

l1
L4
7

15
2L
7
7

18
L4
6

15
18

520 225
520 240
520 2n
520 320
520 360
520 400
520 440
520 480
520 520
520 560
520 600
520 640
520 680
523 720
520 760
520 800

23



TABLE 2, cont.

DIRECT RADIATION LEVELS
UEASURED AT 40 M GRID INTERVALS

Grid Locatiou
ffi-

Gama Erposure
Ra tesa t l uAbove

the Surface
(uR/h )

Ganma Exposure
Ratee at the

Surface
( u R / h )

Beta-Gauna
Doee Ratee at I cu
Above the Surface

(urad /h)

2L
28

8
32
7
9

10
31
6
7

18
16
27
18
l4
26
l3
20
26
35

8
7

27
22
18
2l

9
11

a
23
20
7

10
11
L4
l4
20

8
8
8
8
7
7

7
7
6
7
8
8
I
7
7
7
8
7
7
8
8
7
I
8
7
I
7
6

a
7
7
7

10
7
8
8
7

8
8
8
8
7
7

7
7
7
7
8
7
7
7
6
7
7
7
8
7
I
7
I
8
7
8
7
6

a
6
6
6
I
7
7
7
7

520 8rl0
520 880
520 920
520 960
520 1000
520 1008

480 225
480 240
480 2fl)
480 320
480 360
4& 400
480 tAo
480 480
480 520
480 560
480 600
4& 640
4S 680
4$ 720
480 760
480 S0
480 8r+0
480 880
480 920
4S 960
480 1000
480 1009

440 200
440 240
440 280
440 320
440 360
440 400
440 t*0
440 480
4tfi 480

24



TABLE 2' cont.

DIRECT RADIATION LEVELS
MEASURED AT 40 M GRID INTERVALS

Grid Locat ion
N E

Gaooa Erpoeure
Ra tesa t lmAbove

the Surface
(uR/h)

Qamrna ExpOsufe
Rates at the

Surface
( u R / h )

Beta-Gauna
Dose Rateg at I cu
Above the Surface

(urad/h)

t8
20

a
7
a
a

31
29
24
16
20
L2
L7

24
15
16
10
10
15

I
t7
26
13
z4
27
19

7
7
a
7
a
a
8
I
8
8
7
8
7

7
-7

I
7

10
7
8
7
7
7
7
7
6

a
8
8
8
8
7
8
7

7
7
7
7
9
7
I
7
7
7
7
7
7

6
7
a
7
a

440 520
440 560
M0 600
440 640
440 680
440 720
440 760
440 $0
4I+A 840
440 880
440 920
440 960
440 1000

a
15
T7
2L
28

a
8
8
I
8
I
7
I

9
7
6

a
8
8 -
7
8
7
I
I

9
7
6

400 200
400 240
400 2&
400 320
400 360
400 400
400 440
400 480
400 520
400 560
400 600
400 640
400 675
400 720
400 760
400 800
400 8lt$0
400 880
400 920
400 950
400 1000

360 180
360 200
360 240

9
7

25

26
2L
t9

25



TABLE 2,  cont .

DIRECT RADIATION LEVELS
MEASURED AT 40 M GRID INTERVALS

Grid Location--n_---E-
Garrrrna EXpOSUTe

R a t e s a t l n A b o v e
the Surface

(un/h)

Gamma Exposure
Rates at the

Surface
(un/rr)

Beta-Gant-a
Doge Rates at I  cm
Above the Surface

(urad /h)

26
15
1t
7
7

15
l3
L4
24
9
a

20
27
2l
30
t7
l l
2L
t5
7

29
18
31
27
l3
20
24

I
7

2L
25
20
7

20

7
9
8
7
7
6
7
7
7
7
a
7
7
7
7
7
7
7
7
7

9
7
I
7
7

l0
7
7
7
7
6
7
7
7
7
7
8
I

6
10
7
7
7
6
7
6
7
7
e
6
7
7
7
7
7
7
7
6

8
7
8
7
7
I
6
6 '
6
7
6
7
7
7
7
7
8
8

L7
l6
T7
25

360 280
360 320
360 360
360 400
360 t/;o
360 4m
360 520
360 560
360 600
360 640
360 680
350 724
360 760
360 &0
360 8l/+0
360 8&)
360 920
360 960
350 1000
360 1008

320 lg)
320 200
320 240
320 280
320 320
320 360
320 400
320 U0
320 480
320 520
320 560
320 600
320 540
320 680
320 720
320 760
320 800
320 840
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TABLE 2'  cout.

DIRECT RADIATION LEVELS

I,IEASURED AT 40 M GRID INTERVALS

@
NE

Ggffit'a ExPOsure

Ratesa t lmAbove
the Surface

(uR/h)

Ganma Exposure
Rates at the

Surface
(un/h)

Beta-Ganma
Dose Rates at I cu
Above the Surface

(urad/h)

320 880
320 920
320 960
320 1000
320 1008

280 180
280 200
280 240
2W 280
280 320
2$ 360
2W /O0
280 t*0
297 480
295 520
295 560
295 600
28 640
280 6 80
280 720
280 760
280 fl)o
2n 8/10
2& 880
2$ 920
2& 960
280 1000
280 1008

L2
t3
2L
26
18
27
2A
7
7
9

26
20
2L
l l
l 2
19
7

13
27
T2
20
6

8
I
7
7
7

6
I
7
7
7
I
7
7
7
7
7
7
7
8
8
7
8
7
7
7
7
6
6

8
I
7
7
6

6
7
7
7
7
8
7
7
v
7
7
7
8
7
8
7
7
7
7
7
7
6
6

24
22
L7
10
l5

6

a Measurement not takeu due to construction or Presence of standing water'
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TABLE 6

RA-226 AIID CS-I37 ACTIVIIY IN SAMPLES FROM

LocATIoNsoFELEVATEDDIRECTRADIATIoNLEVELS

Sample Grid Location Nature of Sanple Ra-226 Cs-137

N E (uc i )  (uc i )

B10 407 989 Plaster-l ike chip 0'31 ---a

B113843L2Ceram ic . ' spa rk -gap ' ' 25 .4
device

a Dashee iodicate negl igible leve1'
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LISTING OF
EXCEED RESIDUAI

TABLE 10

AREAS ON PROPERTY D WEICH

CONTAMINATION CRITERIA LEVELS

Gr id  Locat ioua
N E

Rernarks

539 222
538 222
493 22L
491 221
t$4  708
3 84 320
3 80 328
3 80 330.
4oo 280D
369 320
363 326
362 322
361  310
361 323
361 325
360 300
360  308
359 320
358 320
356 322
356  328
351 324

Each of these areag l isted contains au

isolated piece of rock-type material

"ooi"ti".led 
prinarily with Ra'226' rt

i" 
"rt i t"tea 

t lat the total volume of

ai""" pieces of material is less than

;J: 
' i"""ot 

earttrnoving activit ies on

this property may have disturbed Lhese

"i""", 
relocatiug o! covering the

source and PossiblY uncoverlag
additional cootamiuated material oot

accessible duriog the surveY

described in this rePort '

a
b

Refer to Figure 8.

Relocated frorn 376N, 2928'

4 I
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APPENDIX A

Iastrumentat ion and Analyt ical  Procedures

Ganna Sciut i l lat ion Measurement

lfalkover surface scans and measurements of ganma exPosure rates \tere

perforned using Eberl ine Model PRM-6 portable rateneters with Victoreed

Mode l  489-55 ganma sc iu t i l l a t ion  probes  couta in ing  3 .2  cm x  3 .8  cn  NaI (TL)

scint i l lat ion crystals.  Count rates were converted to exPoeule rates

(UR/h) using factors determined by comparing the resPonse of the

scint iLlat iou detector with that of  a Reuter Stokes model RSS-I11

pressurized ionizat ion chaober at locat ions on the Niagara FalLs Storage

Si te  and o f f -s i te  p roper t ies .

Bet,a-Ga.rnna Dose Rate lleasurements

Measurenents were performed using Eberl ine t 'Raecal,  t t  Model PRS-I,

portable scaler/rateneters with Model EP-260 thin-window, paucake G-M' beta

probes. Dose rates (Urad/h) were dete:mined by comparison of the response

of a Victoreen Model 440 lonization chamber suntey meter to that of the G-M

probes.

Borehole Lossine

Borehole ganma radiation measureuents were performed using a Victoreeo

Model 48F55 ganoa scint i lLat ion probe, connecled to a Ludlum Model 2200

por tab le  sca le r .  The sc in t i l l a t ion  probe was sh ie lded by  a  1 .25  cn  th ick

lead shield with four 2.5 cn x 7 mm holes errenly spaced around the region

of the scint i l lat ion crystal .  The probe was Lowered into each hole using a

tr ipod holder with a smal l  winch. Meagurements were performed at 15-30 cm

intenrals in a] l .  holes. The logging data was used to ident i fy regions of

possible residues and guide the setect ion of subsurface soi l  sampl ing

locat ions. Due to the varyiag rat ios of Ra-226, tJ-235, V-238' Th-232, and

Cs-137, there was no attenpt to est imate soi l  radionucl ide concentrat ions

d i rec t l y  f rom the  logg ing  resu l ts .
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Soi l  and Sedimeot Sauple Aaalvsis

Qamma Spectrometry

soi l  and sedimeot samples were dr ied, mixed, and a Port ion placed ia a

0.5 1 !{ar inel l i  beaker.  The quant i ty placed in each beaker was choeen to

reproduce the calibrated couoting geometly aod raaged froo 600 to 800 g of

soil. Net soil weights were dete::mined aad the sauples eouuted using

intr ineic germaaiun and Ge(Li)  detectors (Princeton Gamma Tech) coupLed to

a Nuclear Data Eodel ND-580 pulse height aualyzer system' Background and

Comptou str ipping, peak seareh, peak ident i f icat iou, aad concentrat ioo

calculatious were performed ueing the computer capabitities inherent in the

analyzer syetglo. Energy peaks used for deter:minatiou of radionuclides of

cotrcertr were:

Ra-226

u-235

u-23 I

Tb-232

Cs-137

0.609 MeV frou Bi-214 (corrected for equil ibrium coudit iong)

0.143 MeV

0.094 MeV from Th-234 (secular equilibrium assumed)

0.911 MeV frou Lc-228 (eecular equil ibrium aeeumed)

0.662 MeV

I{ater Sample AnaLvsis

I{ater samples were rough-filtered through Whatman No' 2 filter PaPer'

Renaiuing suepended solids were removed by subsequent filtration through

0.45 pn membrane f i l ters.  The f i l t rate was acidi f ied by addit ion of 10 nl

of conceattated nitric acid. A knowa volume of each sample was evaporated

to dryness and counted for g1'oss alpha aad gloss beta using a Tennelec

Model tB 5100 low-background proportional counter'

Cal ibrat ion aod Qual i tv Assurance

ltith the erception of the exPosure aud dose rate conversion factors

for portable survey ganna and beta-gamma meters, all survey and laboratory

instruments were cal ibrated with NBS-traceable standards'  The cal ibrat ion

procedures for these portable instruments are deecribed above'
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I

Qual i ty control  procedures on al l  instruEents included dai ly

backgrouud and check-source measureuteats to confirn equipmeut operatiou

within acceptable stat ist ical  f luctuat ions. The oRAU laboratory

part ic iPates in the EPA Qual i ty Assurance Program'

i
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APPENDIX B

SUU}'ARY OF RADIATION GUIDELINES

APPLICABLE TO OFF-SITE PROPERTIES AT lBE NIAGAEA FALLS STORAGE SITE



U. S. DEPARTMENT OF ENERGY

IIITERIM RESIDUAL COliTAvIN.qIox AND *.'ASTE Co@
FOR

FOR1{ERLy UTILIZED SITES REffiIAL ACTIOII PRoGM}'I (FUSRAP)

A}TD

REl.toTE SURPLUS TACILITIES neJtcsurNT PRoGR.st (SF}'IP) SITES

' - -  
(Rev iew l i i th in  DOE Cont inu ing)

presented  here  are  the  res idua l  con tan ina t ion  c leanup and waste  cont ro l

guide]|nes of general  appl icabi l i ry to the FUSRAP project and reoote sFuP

sitess' .  A si te-specif ic analysis wi l l  be prepared for each FUSRAP and remote

SFMP si te pr ior to deteroining residual contaninat ion guidel ines for a specif ic

s i te .  In  add i t loo ,  i t  i s  the  po l i cy  o f  the  DoE to  decontan ina te  s i tes  in  a

Danner consistent with DOEts as-1ov-as-reasoaably-achievable (ALARA) pol icy '

ALARA wi l l  be considered io reducing levels of residuaL contaminat ion below

appl icable dose l in i ts.  ALARI| rr i l l  be implemented using cost/benef i t

cons idera t , ions ,  and app l ied  on  a  s i te -spec i f i c  bas is  '  
-

Ttre soi l  residual contaminat ioo guidel ines t tere developed on the basis of

l i rni t ing oaximum individual radiat ion exPosure to DOE l i t i ts specif ied in DOE

Order 5480. lA exclusive of exPosure from natural  background radiat ion or

nedical  procedures. Ttre radl.utr-226 and thor iun-23o guidel ines include au

addit ional l i rnl tat ion for bui ldup of radoo-222 decay products in bui ldings'  Ttre

aggregate of the contribution frlu all najor Pathrrays, based on scenarios for

pen3anent intrusion, e.g. '  e6tabl ishing residlnc"t  Lt '  the si te '  I tas assumed' In

Eost circ'mstances, the-piobability is low that such an intrusioo trfll occur'

AIso, conservat ive-assumlt loot t" t l  used in deriv iag these guidel ines to ensure

that a part lcular dose l ln i t  would not be exceeded. use of these guidel lnes is

additionally conservatlve because the Pathways consl'dered- la the derlvation of

the guidelines assuDe all rrater intake and most food Lntake ls from the slte'

Also, the FUSRAP and reuOte SFMP sltes often have llmited agrl'cultural

capabl.Llty and thi contaml.natlon Ls generally not homogeneous' Ttre eomblned

effect of Chese factors ls such that the protable radiatl'on exposure to the

average population oa, or in the vicintty of, FUSRAP or remote sFMP SLtes

decontaminated to these guide.lines will not be appreciably dlfferent from that

norually recelved from natural background radlatlon'

The residual contamLnatioD guidelines for surface contanll'natlou of structureg

were adapted froru guidellnes developed by the u. s' Nuclear Regulatory

cor,,-issiou (NRC) for deconta8lnatioo of facLlitLes and equipment prlor to

release for unrestrl.cted uaergr teralnatLon of llcenses for byproduct' sourcet

or speclal nuclear Eater hl Z!. Ttte ltaste control gutdelLnes are consistent

w i t h a p p l l ' c a b l e D O E o r d e r s a u d E P A l s r e g u l a t i o n s f o r l ' n a c t l v e u r a n l u m n t l l ' l n g
sL tes ,  40  CFR Par t  192.

1/O t"rote SEMP site is one that is excess Co DOE Progranmatic needs and ls

March 21' 1984
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l oca ted  ou ts ide  a  ua jo r  oPera t ing  DOE R&D or  p roduc t ion-area '  Remote  s i tes

are more l ikely to b; rel lased t i  t t re publ lc or excessed to other government

agenc ies  a f te r  decontaminat lon  than are  s i tes  loca ted  w i th  ua jo r  R&D or

produc t ion  areas .

3 !U.  S .  Nuc lear  Regu la to ry  Coumiss ion  1982 Gu ide l ines  fo r  Decontaminat ion  o f

Fac iL i t ies  and Equ ipnent  Pr io r  to  Re lease fo r  unres t r i c ted  use  or  Terminat ion

of  L icenses  fo r  Syproduc t ,  Source ,  o r  Spec ia l  Nuc lear  Hater ia l '  D iv is ion  o f

Fuel Cycle and Mater ial  Safety '  t t 'ashington, DC'

A. .RESIDUAI CONTAI"{INATION GUIDELINES FOR FOR}'TERLY UTILIZED SITES A]'TD REMOTE

The fol lowing guidel ines rePreseut the maxiuum residual contaminat ion

l ini ts for unrestr icted use of land and structures cootaEinated with

radiooucl ides related to the nuclear fuel  cycle at FUSRAP and remote SFMP

sites. A si te-specif ie aualysis wi l l  be prepared for each sl te pr ior to

determining residual contaminat ion guidel io" l  fot  a specif l 'c s i te '  I t  is

the pol icy of DOE to decontaminate siEes to cootaminat ioo levels at or

be10w the linlts and in a manuer coDsistent If,iEh DoErs

as-low-as-is-reasiiaUly-dchievable (A1,ARA) policy ou a site-specific basis'

Slte-specific guidelinls and ALARA policy will be determined by DOE on a

sire-speclfic basis and an ALARA report iir"a on completloo of renedial

act ion at a sl te.  Exist ing state 
".r i  

f "d"ral  standards wi l l  be appl ied-for

water protect l .ou. Residual contaminat ion l imits folrothe-r-nucl ides rvl l l  be

developed wheu required using the saue nethodologyy as ltas used for those

represented here.

l . S o 1 1 ( L a n d ) G u t d e l i n e s ( M a x i m u m L i m i t s f o r U n r e s t r i c t e d U s e )

Radionuclide

soil Cri t"t3 '21 'Y
(PCi/g above background)

75
150
r50

l5
5 pC;Lle, averaged over the
flrst 15 cn of soLl below
the surface; 15 P0tlg wheu
aviraged over 15 cn thlck
sol.l Layers more thaa 15 cm
below the surface aud less
than l.5u below the surface'

u-tlatur.f/
u-23fi,
E-23c! ,
T\-23c4/
R;-226

u-lf,*!
Pa-231
Ac-227

TtF232

f;ili,gl
Pu-238,  239,
Cs-I37

140
40

190

l5

60
2400
300

80

B-2
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Sr-90
H-3 (pCi/nl soi l  rnoisture)

300
5,200

I

! /O"".r ibed in ORO-831 and ORO-832'

2/ to the event of occurrence of mixtures of radionucl ides, the

f rac t ion  cont r ibu ted  by  each rad ionuc l ide  to  i t s  gu ide l ine  sha l l  be

deteroined, and the sur l  of  these fract ions shal l  not exceed 1'  There

a r e E l , o s p e c i a l c a s e s f o r w h i c h t h j . s r u l e m u s t b e o o d i f i e d :

(a) Tf Ra-226 is present,  then the fract ion for Ra-226 should not be

included in the sun i f  the Ra-226 concentrat ioo is less than or

equal to tbe Th-230 conceDtration. If the Ra-226 concefitration

e x c e e d s t h e T t r - 2 3 0 c o n c e o t r a t i o n , t h e n t h e s r r m s h a l l b e
. e v a l u a t e d b y r e p l a c i n g t h e R a - 2 2 6 c o n c e o t r a t i o n b y t h e

differenc" t"trlen the Ra-226 and Ttr-230 concentrations'

(b) If Ac-227 is present, then the. same rule given in (a) for Ra-226

r e l a t i v e t o T t r - 2 3 0 a p p l i e s f o r A c - 2 2 7 r e l a t i v e t o P a - 2 3 1 .

gg*."pt for Ra-226, these guidel ines represent unrestr icted-use

r e s l d u a l c o n c e n t r a t i o n s a b o v e b a c k g r o u n d a v e r a 8 " d - l : ' o ' s a o y 1 5 c r n
thick layer to any depth and over any eontiguous 100-m'-surface area'

Ttre sarne condl.tions prevail for Ra-226 
"*..ft 

for soil layers beneath

1.5 u; beneath 1.5 m, ttre altowable Ra-226 conceDtration may be

a f f e c t e d b y s i t e - s p e c i f i c c o n d l . t i o n s a n d D u s t b e e v a l u a t e d
accordinglY.

llroea':ized conceatratlons in excess of these^suldelin": lt '
allo!'able provided that the average over loo ua is not exceeded'

Bowever, DOE ALARA pollcy wlll be consldered oa a slte-specLflc baels

when deallng rdtb eievated localLzed concentratioos '

:./a 
"orte 

of natural uranir:o rDeans the sum of 3.7 = lolo 
l

disintegrarlous perrfiecond (dis/s) over aDy l5cn thigk-layers from

u-238 prus 3-.;-; iolo ar"/"'i;;; iy-zS1 plus r.7 x 10' dis/s from

U-235. One curLe of natural uranigm is equivalent to 3'000 kilograms

or 616OO pounds of uatural uranlurn'

9/*",-"s uo other uranLun lsotopes are Present'

!!*" 1t-230 gul.deline ts 15 pCLIE to accouut for ingrowth of Pa-226

as Ttr-230 d:;";; - Ba-226 rl 
" 

irttting radionucll'de because its

decaY Product Ls Ru-222 gas'

g/Th" pu-241 guideline was derived from the An-241 concentration'

Structure Guidelines (Maximum Limits for Unrestricted Use)

a. Indoor Radon Decay Products

A structure rocated oo private property and intended for

un res t r i c t edusesha l l besub jec t t o remed ia l ac t i ouasnecessa ry

2.
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to ensure the annual average concentrat ion of radoo decay products

is less than 0.03 l l l .  ur i thin the structure-

b. Indoor Gar.r ' ra Radiat ion

l tre indoor ganrIra radiat iou after decontaminat ion shaI1 not exceed

20 microroentgen per hour (20 R/h) above background in any

occup ied  or  hab i tab le  bu i ld ing .

c.  Indoor/Out,door Structure Surface Contaminat ion

Radionuc EaesZl

A11owable Surface Residua] Cont 'aminat ion*l
(dPn/100 cu ' )

*"t^gJ'!! g"*ir,'l/'I/ Removabl 
"Y'91

Trausuranics, Ra-226,
Ra-228, Th-230, Th-228,
Pa-231,  Ac-227,  I -125 '
T-t29

U-NaturaL, fl,r-232,
Sr-90, Fr-223, R-a-224,
E-232,  r -126,  r -131,
r-r33 I ,000

U-Natural ,  U-235, U-238,
and associated decay
products 5,OOO

Beta-gallna emltters
(radiouuclldes wlth
decay modes other than
alpha eulssloa or
spontaneous flssl.on)
except Sr-90 and others

r00 300

3,000

20

200

1 ,000t5 ,ooo

not,ed above 5 ,OOO 15, o00 I ,O00

]! As used ia thls table, dpu (dlsiutegratl.ons per mioute)

Deans the rate of emission by radloactLve material as

determined by correctiug the couuts per rn{nute observed by an

approprl.ate detector for background, efficiency, and geometric"

factors assocLated rrlth the Lnstrumentatlou.

Zl Where surface cont:minatl'on by both alpha- and

beta-ganna-emLtting radj.onuclldes exlsts, the lLnlts

establlshed for alpha- and beta-garma-emittlng radionuclldes

shall apply LndePendentlY.

2l Heasurenents of average contrrnLnant should not be averaged

over more than I ut. For objects of less surface area' tbe

average shall be derived for each such object'

l l The average aad maximun radiation levels assoclated trttb

surface coutaml.natioo resultlng from beta-gama emltters should

B-4



not ,  exceed 0 .2  n rad /h  a t  I  cm and 1 .0  n rad /h  a t  I  cmt
respect ively,  Deasured through not Dore than 7 ag/cn'  of  total

absorber.

The maxinun contaruinat ion level appl ies to an area of not

more than 100 coz.

6 l  '

surface area should be determined by wiping that area with dry
-  

t i l te r  o r  so f t  absorbent  paper ,  app ly ing  modera te  Pressure '  and

assessing the anount of radioact ive oater ial  on the wipe with

ao appropriate instrr:ment of known efficiency. Wtreo removable

contaminat ion on objects of less surface area is determined,

the pert inent levels shal l  be reduced proport ionately and the

ent ire surface shal1 be wiPed

CoNTROL OF RADIOACTM ITASTES Al.rD P€SIDI ES FROM FUSRAP 4!VD REITOTE SFMP

Specif ied here are the control  requirenents for radLoact ive wastes'and

residues related to the nuclear fuel  cycle at FUSRAP aud remote SFMP si tes.

It is the policy of DOE to store radioactive ltastes in a lnanner

represeot iug souad engineering pract ices consistent with DOErs AIARA

pol icy.

1. Inter im Storage

AL1 operatiooal and coutrol requirements specified in the follorriug DOE

Orders and other items shall aPPIY:

8o 5480.1A, Enviro'nental  Protect iou, Safety,  and Health Protect ioa

Program for DOE Operatlons.

b. 5480.2, Bazardous and Radioactive Mixed !ilaste Managemeut.

c. 5483.1, Occupatlonal Safety and Eealth Program for Governneut-Olvned

Contractor-Operated Facl.lities.

d. 5484.1, Eavironr"eotal Prote-ctloo, Safety, aud Eealth Protectlon

InformatLoa Reporting Requiremeats.

e. 5484.2, Uousual Occurrence Reporting System.

f . 5820, RadioactLve Waste Maaagement.

g. Coutrol and stabllLzatlou features rr111 be deslgned to ensure' to

the exteut reaaonably achievable, aa effective ll.fe of 5O years'

aud ln auy case, at least 25 Years.

h. ?a-222 concegtratlons l.n the atmosphere above facility surfaces or

. openlngs shall uot (l) exceed 100 pCl/I at aDy glven poiut' or au

average concentration of 30 pCLIL for the faclllty slte, or (2)

exceed an average Rn-222 conceutratLoo at or above any locatioD

outslde the faci l l ty s i te of 3.0 pCl/ l  (above background).

s/

B.
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1. .  For  r . .a te r  p ro tec t ion ,  use  ex is t ing  s ta te  aud federa l  s tandards ;

app ly  s l te -spec l f i c  neasures  where  needed.

2. Long-Tero Hanagemeut

Bo A11 opera t iona l  requ i rements  spec l f ied  fo r  In te r im Storage

Fac l l i t ies  (B . l )  ! r i l1  aPPlY.

b"  Cont ro l  and s tab i l i za t ion ' fea tures  w i l l  be  des igned to  ensure  to
-  

the  ex ten t  reasonab ly  ach ievab le ,  an  e f fec t i ve  l i fe  o f  1 ,000 years

aod,  in  any  case,  a t  leas t  200 years .  Other  d isposa l  s i te  des lgn

features shaLl conform with 40 CFR Part 192 perfortrance

guldel ines/ requi renen ts .

c.  Ra-222 emanation to the atmosphere from faci l i ty surfaces or

openigg sha1l not ( l )  exceed an average release rate of 20

pCtl-tls, or (2) increase the annual average Rn-222 concentration

at or above auy locat ion outside the faci l i ty s i te by Inore than 0.5

pCi /1 .

d. For water protect iou, use exist ing state and federal  standards; '
pply si te-speeif ic oeasures where needed.

€. Pr ior to placenent of aay potent ial ly biodegradable contaminated

wastes iu a Long-Term Management Facility, such ltastes rrtll be

properly condl.tioned to (l) ensure that the generation and escape

of Uiog"nic gases wt] l  not cauae the requirement io Paragraph.2.c.
to be exceed-d, and (2) ensure that blodegradation rrtthin the

facllity rylll not result iu premature structural failure not ln

accordance wLth the requirements I'n paragraph 2.b. ' If

biodegradable lrastes are conditloned by inclneratlou' incineratiou

operatLons ryt1l be carried out iu conpll.ance rrlth all appllcable

federal, state, and local al-r enission standards and requlrements'

lncludlag auy Btaudards for radionuclides estabLished pursuant to

40 CFR firt 61, National EuLssLou Standards for Eazardous Alr
pollutants (I{ESIIAPS).

C:. EXCEPTIONS

ExceptLona may be uade to the guidell.nes presented hereiu follord'ng

aaalysLs of the sLte-speclflc aapects of a candldate slte. Specl'f1c

sltultioas that warraat conslderatLou for modlfylng these guidell'nes are:

l. I{here remedlal actl.ons would pose a clear aud present rl'sk of I'njury to

workers or menbers of the publlc, notwlthstanding reasonable measures

to avoid or reduce rlsk.

Z. Iftrere rernedLal actions would produce envlroumental harm that ls clearly

excesslve cornpared to the health beneflts to Persons llvlug ou or near

affected sltes, DolF or Lu the future, Eotrtlthetandlng reasonable

aeasures to lLmlt damage to the envl'ronment. A clear excess of

euvlromental haru ls harm that 1s long-Eeru, manlf est, aud grossly

disproportionate to health benefits that may reasonably be anticlpated'
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3. l {here the cost of  renedial  act ions for contauinated soi l  is

uoreasonably high relat ive to long-term benef l ts and the residual

rad ioac t ive  mat ; r ia ]s  do  Dot  Pose- -a  c lear  Present  o r  fu tu re  hazard '  The

l ikel ihood that buiLdings w"i l l  be erected or that people wi l l  spend

long per iods  o f  t i6e  a t  such a  s i te  shou ld  be  cons idered in  eva lua t ing

this hazard. Renedial  act ions wi l l  general ly not be necessary where

residual radioact ive mater ials have been placed seruiperuanent ly in a

loca t lon  uhere  s i te -spec i f i c  fac to rs  I i rn i t  the i r  hazard  and f rom wh ich

they  are  cos t ly  o r  d i l f i cu l t  to  remove,  o r  where  oo ly  minor  quant i t ies

o f  res ldua l  rad ioac t ive  na ter ia ls  a re  invo lved.  Exaop les  are  res idua l

radioact lve mater ials under hard surface publ ic roads and sidewalks,

around publ ic sewer l ines, or in fence-post foundat ions. Supplenental

s tandards  sha l1  no t  be  app l led  a t  such s i tes ,  however ,  i f  ind iv idua ls

are l ikely to be exposed for long periods of t ime to radiat ion from

such mater ials at 1eve1s above those that would prevai l  in Subpart  A'

Where the cost of cleanup of a contaminated building is clearly

unreasonably high relat ive to the benef i ts.  Factors that shal l  be

included tn this judgrnent are the ant ic ipated -period of occuPancy, the

iocremental  radi" l too level that would be affected by renedial  act ions'

the residual useful  l i fet ine of the bui lding, the potent ial  for future

construct ion at the si te,  and the appl- icabi l i ty of  less cost ly renedial

methods than removal of  residual radioact ive mater ials.

4 .

5. I{here there ls no knorm rernedial actloo.

D. GUIDELINE SOIJRCE

GuidelLne

Resldual. Coutamination CrttertJ/

Soil Guideliue

Structure Guidellne

Control of Radloactlve llastes and Residues

Interl.m Storage
Long-Tero Management

Source

DOE Order 5480.1.C''
40 CFR Patx 1922!

40 CFR Part 192'
NRC Guidell.ues for
Decontamlnation of
Facllities and EquLP-
ment Prior to Release
for Unrestricted Use or
Terml.natLou of Llcenses
for Byproduct, Source'
or Speclal Nuclear
Uaterlal (JulY 1982)-

DOE Order 5480.1A
40 CfR Part 192
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l / tn"  bases of  the res ldual  contaminat lou guidel ines are developed in

ORO-831 and ORO-832.

?!g"""d on l init ing the concentration of P'a-222 decay Products to 0.03 WL

wi th in  s t ructures.
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